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INTERDEPARTMENTAL CONFERENCE 


| tries. 


ON CHEMICAL LIME 


Because of its cheapness, lime is being 


# | used more and more as the basic raw 


material in a number of chemical indus- 
It is being utilized in many dif- 


| ferent manners, and economy demands 
| that in so far as possible the lime used 
| shall have the properties desired for the 


| 


| the Interior Department; 


) the 


particular purpose. The user wishes to 
know what kinds of lime are available 
and the producer the quality of lime de- 
manded in the various industries. This 
information can be made available by 
the preparation of specifications, and 
this is the purpose of the Interdepart- 
mental Conference on Chemical Lime. 
This conference is composed of repre- 
sentatives of the Geological Survey, of 
Bureau of 
Soils, Bureau of Chemistry, and Fixed 
Nitrogen Laboratory of the Department 
of Agriculture, the Chemical Warfare 
Service, of the War Department; and 
Bureau of Mines and Bureau of 
Standards, of the Department of Com- 
merce. To date recommended specifica- 
tions for the following purposes have 
been issued as circulars of the Bureau 
of Standards and may be obtained from 


the Superintendent of Documents at 5 


cents per copy. Quicklime and Hydrated 

Lime for Use in the Cooking of Rags for 

the Manufacture of Paper; Limestone, 

Quicklime, and Hydrated Lime for Use 

in the Manufacture of Glass; Quicklime 
§2133—25 
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for Use in Causticizing; Limestone and 
Quicklime for Use in the Manufacture 
of Sulphite Pulp; Quicklime and Hy- 
drated Lime for Use in the Manufacture 
of Sand-Lime Brick; Quicklime and 
Hydrated Lime for Use in the Manufac- 
ture of Silica Brick; Ceramic Whiting; 
Quicklime and Hydrated Lime for Use 
in the Absorption of Carbon Dioxide; 
Quicklime and Hydrated Lime for Use 
in the Purification of Water; Limestone, 
Quicklime, and Hydrated Lime for Use 
in the Manufacture of Sugar; Quicklime 
and Hydrated Lime for Use in the Man- 
ufacture of Calcium Arsenate. Several 
other specifications are in preparation, 
including hme for use in the manufac- 
ture of leather and lime for use in the 
manufacture of soap. After a specifica- 
tion has been prepared by the conference 
and before publication criticism is 
always solicited from both the producer 
and user of the lime in question. 


EFFECT OF FINE GRINDING OF PORT- 
LAND CEMENT ON THE STRENGTH 
OF CONCRETE 


About 10 years ago the bureau began 
an investigation to determine the effect 
ef fine grinding of cement on the 
strength of concrete. Since the begin- 
ning of the work other investigators 
have shown this effect for short periods 
of time, usually one year. It is felt that 
the bureau’s tests are of particular in- 
terest, as they extend over a 10-year 
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period, and show the effect of fine grind- 
ing on the strength of concrete at defi- 
nite intervals of time during this period. 

For the investigation five commercial 
brands of cement, as received direct from 
the manufacturers and representative of 
their marketable product, were used. 
Each cement as it was received was 
thoroughly mixed and divided into two 
lots. One lot was used as received for 
making concerte, while the other was 
ground in a ball mill for one and one- 
half hours before use. 

Concrete cylinders 8 by 16 inches were 
made from both lots of cement, Potomac 
River sand and gravel being used as the 
aggregate. The materials were propor- 
tioned either 1: 2:4 or 1: 3:6 by volume. 
After remaining in the molds for 24 
hours the specimens were stored ir moist 
air for 28 days. After the 28 days’ cur- 
ing the specimens were placed out of 
doors exposed to Washington weather 
conditions until broken. Compressive 
tests were made at the 7-day, 28-day, 
6-month, 1, 2, 3, 5, and 10 year periods. 
The extreme variation in fineness in the 
two lots of any one cement was 20.1 per 
cent on the standard No. 200 cement 
sieve. 

From the results of these tests the fol- 
lowing conclusions may be drawn: No 
retrogression is shown in the compres- 
sive strength of the concretes at the end 
of the 1o-year period. In general, the 
fineness of the cement increased the 
strength of the concrete. All cements 
do not give the same increase in strength 
with the same increase in fineness. The 
effect of fineness of cement on the 
strength of concrete diminishes with age. 
The 1:2:4 mixes show better increases 
of strength with the same increase in 
fineness than do the 1: 3: 6 mixes. 


SCRUBBING TESTS ON MARBLE 


One of the problems in the bureau’s 
research work on marble is to determine 
the ultimate effect of various commercial 
cleaning preparations on the polished 
marble surface. For this purpose a ma- 
chine has been built which consists of a 


STANDARDS 


sample slabs of marble can be mounted 
around its circumference. This is geared 
down to turn once in six hours. At the 
lowest point of this wheel is a scrubbing | 
drum covered with felt. This drum 
turns eight times per minute, and by 
means of a balance bearing it is weighted 
against the marble specimens to give the 
desired scrubbing pressure. The felt 
dips into a pan of the scrubbing prepara- 
tion, which it carries up, and scrubs the 
marble specimens as they pass. The test struc 
is carried on continuously until the/a_ si 
marble has received as many scrubbings Thes 
as it would normally get in several years prope 


of actual service. test 


much 
DURABILITY OF RUBBER CANCEL- ata 
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The bureau is many times called upon 
to make tests to determine the durability 
of articles of manufacture which require 
the design and construction of special 
testing equipment. Such was the case 
recently when a request was received! 
from the Post Office Department to de- 
termine the durability of a new type of 
rubber canceling stamp. These stamps 
are used for canceling packages and let- 
ters in the smaller post offices, where it 
would not be economical to install can- 
celing machines, and in the larger offices 
for use on packages of irregular shape. 

The new type of stamp is of more) 
flexible construction than those previ- cross 
ously used and was designed to produce vertic:; 
a more legible postmark with less pres- stroke 
sure. A_ special machine was con- lated 
structed to test out these stamps in com-) (plus 
parison with the older type. It con-/ute. | 
sisted essentially of an arm, to which inch ; 
the stamp was secured, so controlled by! ment 
means of cams and levers that the stamp twist ; 
automatically struck first the ink padjspecim 
and then a strip of paper. The paperjclamps 
was fed along slightly after each stroke/at leas 
of the machine, so that separate impres-/ obtain 
sions were made. 15 per « 

The new type of stamp proved to be) 
superior to the older type, and after) COTTC 
I,000,000 impressions, which required) 
two weeks of continuous operation, the} The 
stamp still produced a legible postmark,) vesteq 








broad-faced wheel so constructed that |} and no weakness in its construction was 
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apparent. This performance would be 
equivalent to several years of ordinary 
use. 


ounted 
geared 
At the 
ubbing | 
drum 
ind by Apparatus has been designed and built 
eighted by the bureau for studying the bending 
ive the | fatigue of a rope yarn. Every effort was 
1e felt made to keep the test method as simple 
repara- | as possible, so that it can be reproduced 
ibs the easily and cheaply in the mill. The con- 
‘he test | struction is such that measurements of 
til the|a single characteristic are obtained. 
ibbings /These features are desirable for the 
proper interpretation and correlation of 
test data from different sources. So 
NCEL- much interest has been shown by vari- 
ous manufacturers in this work that the 
bureau believes this apparatus will be 
accepted and used in the cordage mills. 
In this apparatus a rope yarn is bent 
over a cross arm at a certain number of 
oscillations per minute. To one end of 
le cas€ the yarn a weight is attached which 
eceived | slides in a guide, so that the twist of the 
to de- yarn is retained. An auxiliary instru- 
type of ment which preserves the original twist 
stamps was constructed to be used in transfer- 
ind let- ring the specimen from the rope or coil 
yhere it/ to the apparatus. 
ull can-| After a study of the variables which 
: offices| affect this apparatus the following test 
shape. procedure is recommended: The angle 
f more) of bending should be that in which the 
previ-'cross arm makes a 90° angle with the 
produce’ vertical when at the highest point of its 
88 pres-'stroke. The cross arm should be oscil- 
s con-| lated through 90° at the rate of 110 
in com-/ (plus or minus 5) oscillations per min- 
It con-jute. The cross arm should be of 1/16 
whichjinch steel wire. An auxiliary instru- 
led by/ment which will preserve the original 
e stamp)twist should be used in transferring the 
nk padjspecimen from the rope or coil to the 
e paper/clamps of the apparatus. An average of 
1) strokejat least 30 specimens should be used to 
impres-/obtain a result if an error not to exceed 
5 per cent is desired. 


BENDING FATIGUE OF ROPE YARN 
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d after COTTON STALKS AS PAPER-MAKING 
eguired MATERIAL 

ion, the) The number of acres of cotton har- 


stmark,) vested in the United States in 1924 was 
ion was 


41,360,000. The yield of stalks is esti- 
mated at 1,000 pounds per acre. At 
present this enormous supply of raw 
material is largely a waste product. The 
question of utilizing it in the produc- 
tion of paper has previously been con- 
sidered by the bureau and by other in- 
vestigators, but practically all tests have 
indicated that it is unsuitable for such 
use. Owing to numerous inquiries re- 
ceived, however, additional tests on its 
paper-making properties have been made. 

The cotton stalks used in this in- 
vestigation were shredded before ship- 
ment in a patent harvesting and shred- 
ding machine. Pulping and paper-mak- 
ing tests were made on both laboratory 
and semicommercial scale. Preliminary 
bleaching tests demonstrated the unfit- 
ness of the material for bleached papers 
because of the excessive amount of 
bleach required and the character of the 
paper produced. The stalks contain ma- 
terial that fails to bleach and which 
shows in the finished paper as small 
brown specks. The subsequent investi- 
gation was, therefore, confined to the 
production of unbleached papers. 

The material was found to require 
severe chemical treatment and relatively 
long cooking for reduction to pulp. The 
yield of fiber was fairly good, being 35 
to 40 per cent of the weight of the 
shredded stalks, but the paper produced 
was deficient in strength and of poor ap- 
pearance, being suitable only for low- 
grade wrapping or board. 

Straws of cereal plants yield as much 
fiber as cotton stalks, and the paper 
produced has better strength. The avail- 
able quantity of these straws is esti- 
mated to exceed that of cotton stalks. 
Some mills are at present using these 
materials in the production of paper 
board. Moreover, these straws are al- 
ready being collected for other purposes, 
while the collecting of cotton stalks 
means an additional operation, which 
increases their cost as a paper-making 
material. 

On the basis of cost of collection, 
quality of paper produced, and yield of 
fiber obtained, the results reported herein 
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indicate that making paper from cotton 
stalks by the usual paper-making meth- 
ods is not commercially feasible. 


APPLICATION OF CHROMIUM TO 
PRINTING PLATES 


A few years ago the bureau cooperated 
with the United States Bureau of En- 
graving and Printing in the development 
of an electrolytic process for the repro- 
duction of engraved or intaglio printing 
plates, such as are used in printing 
securities. This process, which is still 
in use, produces plates having a nickel 
printing surface which is not as hard as 
the casehardened steel, of which now 
part and formerly all of the plates were 
made. 

In order to increase the hardness of 
the nickel surface the application of 
chromium plating was suggested. Scratch 
hardness tests made at the Bureau of 
Standards have shown that electro- 
deposited chromium is harder than any 
steel. 

During the past several months a 
process of chromium plating developed 
by H. E. Haring, of this bureau, has 
been successfully applied to the nickel- 
faced plates and to unhardened steel 
plates at the Bureau of Engraving and 
Printing. In this process a deposit of 
chromium about 0.0002 inch (0.005 mm.) 
is applied to the face of the plate. Over 
1,000 plates have been thus treated, and 
as none of them has yet worn through 
on the presses it is not now possible to 
estimate their average useful life. The 
indications however, that the 
chromium-coated plates will yield sev- 
eral times as many impressions as the 
nickel plates and at least twice as many 
as the casehardened steel. The impres- 
sions are even better than from the orig- 
inals and are very uniform, which adds 
te the security of the currency. It is 
estimated that ultimately his application 
of chromium will represent an annual 
saving to the Government of hundreds 
of thousands of dollars. 

The bureau plans to continue this 
study of chromium deposition in order 


are, 
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to determine the fundamental principles | 
and their relation to possible industrial 
applications of chromium plating. 


CAST IRON FOR ENAMELING PUR- 
POSES 


The last report on this problem was 
published as Item 11 in Technical News 
Bulletin No. 95, March, 1925, and in- 
cluded the results obtained on a num- 
ber of sample plates cast from northern 
pig irons claimed to blister on enamel- 
ing. These castings were distributed to ; 
cooperating enamelers and also enameled | 
in the bureau’s laboratory. Both lots of 
sample plates were found to blister if 
enameled above a fairly definite tem- 
perature; that is, about 1,290° F. 

The three most probable causes of the 
blisters are as follows: A certain amount} 
of gas is taken up in the blast furnace, J 
due to some difference in operating con- | 
ditions in northern furnaces. It has} 
been assumed that on remelting once in} 
the cupola the gas is not removed, but! 
it is on repeated meltings. Just why this! 
should happen is not clear, because 
analyses of cast irons for oxygen, hydro- 
gen, and nitrogen show no difference be- 
tween ordinary and remelted irons. 

The second possibility is that some} 
element not shown by ordinary analysis 
is present in the pig and is caine 
for the trouble. Spectroscopic analyses) 
fail to show any difference that can be! 
considered significant. 

The third possibility is that graphite 
may be present on the surface, and is not 
wholly removed by sand-blasting. At a 
sufficiently high enameling temperature) 
this graphite would react with the oxides) 
of the enamel to form carbon monoxide, 
which causes blisters. By remelting 
something might happen to change the 
distribution of graphite, so that finally! 
the surface after sand-blasting would be 
free from graphite. 

In view of the possibilities sample 
plates were prepared from two norther 
irons melted once in the electric furnac 
The scrap produced was also remelted 
and cast into sample plates. One north 
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ern iron has been remelted in the cupola 
two times and sample plates cast. The 
test pieces made by the above methods 
have been enameled at the bureau with 
promising results. It was found that all 
plates cast from the first melting in the 
electric furnace blistered, but not as 
badly when enameled by the dry process 
as when enameled by the wet process. 
Sample plates obtained by remelting the 
scrap, both in the electric furnace and 
cupola, show no blisters when enameled 
by the dry process and a decided reduc- 
tion in blistering in the wet process. It 
appears that remelting the iron several 
times is quite beneficial in reducing the 
blistering of the enamel. Chemical anal- 
yses of the cupola and electric furnace 
melts have been made and microscopic 
examination is in progress. 

Some of this work is an extension of 
the original tentative program. Unless 
other methods of attack appear more 
promising, the bulk of the original pro- 
gram will be followed, but will be modi- 
fied as the results of the tests may indi- 
cate. 


INITIAL TEMPERATURE AND MASS 
EFFECTS IN QUENCHING STEEL 
SHAPES 


The bureau has been studying the 
rates of cooling at the centers of vari- 
ous sized spheres, rounds, and plates of 
steel immersed in different media, such 
as air, oil, water, and 5 per cent sodium 
hydroxide. The effect of the quenching 
temperature upon these cooling veloci- 
ties has also been investigated. 

A definite relationship has been found 
between the surface per unit of volume 
(or weight) of any of these shapes and 
the cooling velocity obtained at their 
centers when they are cooled in the dif- 
ferent media. These relationships can 
be expressed by simple mathematical 
equations and are of a hyperbolic form 
which is close to a straight line for air 
and becomes more curved as the cooling 
becomes more drastic. 

When the three shapes mentioned have 
the same surface per unit of volume 
they will have the same center cooling 
velocity when they are quenched in the 


Charts have been worked out, so that 
if the rate of cooling at the center of 
any of these simple shapes is known 
when quenched from any temperature 
in nearly any of the common coolants 
the rate of cooling can be computed for 
any shape from very small to moderately 
large dimensions when it is quenched 
from any temperature between 720 and 
1,050° C. (1,330 to 1,920° F.) in the same 
medium. 

If the cooling velocity which will 
completely harden any of the carbon 
steels is known, this information will 
give the maximum size of any of the 
simple shapes which will completely 
harden to the center in nearly any of 
the common cooling media. 


PISTON-RING FRICTION 


Measurements are being made at the 
bureau of the friction of various designs 
of pistons. This work was authorized 
by the National Advisory Committee for 
Aeronautics, not with the idea of de- 
veloping an ideal design but rather to 
obtain information as to the influence 
which various features of design have 
upon the friction. Such information 
will be of value in predicting the per- 
formance of aircraft engines, particu- 
larly at altitude. 

In these experiments the friction has 
been determined by measuring the power 
required to drive the engine with igni- 
tion and fuel shut off. Certain of these 
experiments have been made with the 
cylinder head removed, so that there 
would be no measurable amount of 
power consumed in drawing a charge 
into the cylinder and compressing and 
exhausting it. 

If measurements are made first with 
all the rings removed from the piston, 
and then with all the rings in place, but 
otherwise under exactly the same condi- 
tions, it would appear that the difference 
between these two readings would be a 
fair measure of the friction of the rings. 
While there is no reason to believe that 
such is not the case, the tests brought 
out the interesting fact that the friction 
of a piston ring as determined in this 


same coolant from the same temperature. | fashion is affected by the design of the 
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piston with which the ring is used. For 
example, with the four-cylinder engine 
employed in these tests, the addition of 
the full set of three rings to each piston 
increased the total friction approxi- 
mately 5 horsepower under certain test 
conditions. Under the same conditions 
the addition of the same piston rings to 
another design of piston increased the 
total friction less than 2 horsepower. It 
seems probable that the difference just 
mentioned is due to a difference in the 
extent to which the lubricant is distrib- 
uted to the working surfaces. Whatever 
may be the explanation, it obviously is 
unsafe to assume that the friction of a 
piston ring will be the same on two 
pistons of different designs. 


NEW SENSITOMETER 


A new sensitometer of improved de- 
sign for measuring the light sensitive 
characteristics of photographic plates 
has recently been completed by Ray- 
mond Davis, of the photographic tech- 
nology section of the bureau. 

In this sensitometer a sector wheel is 
rotated in front of the plates to be tested, 
and light of a specified color and in- 
tensity falls on the plate through meas- 
ured apertures in the wheel. The ex- 
posures are nonintermittent; that is, they 
take place during a single revolution, 
and are, of course, determined by the 
angular openings of the sector wheel, its 
speed, and the intensity of the light. 

A special arrangement of change gears 
for varying the speed of the sector wheel 
is provided, so that it is possible to cover 
a speed range from 480 r. p. m. down to 
0.0586 r. p. m. in steps varying by powers 
of two. 

The usual (Hurter & Driffield) type of 
sector wheel can not be used with a non- 
intermittent machine, because the largest 
aperture is in two go° parts. In the 
present design this difficulty is overcome 
by centering all apertures on the same 
radial line, so that a single 180° aperture 
is obtained without undue weakening of 
the wheel. The wheel contains 13 aper- 
tures, varying by two-thirds power of 
two ratio, which gives a range of expo- 
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sures from 1 to 256. Special means for 
balancing the sector wheel are employed. 
Exposures for one revolution are ob- 
tained by a mechanical shutter arrange- 
ment, which is semiautomatic in opera- 
tion. 

An ingenious mechanism has also been 
worked out for accurately controlling 
the speed of the motor which operates 
the machine. The motor is of the direct 
current, shunt wound type (a type not 
ordinarily used for such a purpose), and 
is controlled by a centrifugal governor. 
An arrangement of relays keeps the 
motor in step with a clock beating sec- 
onds. 

The sensitometer is designed to cover 
an exposure range sufficiently wide to fit 
it for photographic research as well as 
routine testing. 

A complete description of the machine 
will be published as one of the bureau’s 
Scientific Papers. 

A POSSIBLE COVERING FOR SOLA- 
RIUMS 

An important present-day question is 
the covering of solariums for therapeutic 
treatments. The radiometry section of 
the bureau has received inquiries for a 
substitute for glass to transmit the short 
ultra-violet solar rays. Window glass 
of the thickness that would have to be 
used in order to provide mechanical 
strength and hence safety from break- 
age, with possible injury to the patient 
beneath such a covering, is opaque to 
the shortest ultra-violet rays of the sun. 
The same is true also of nitrocellulose 
when of a thickness of 0.5 to 1 mm. 
However, a thin (0.1 mm.) film of nitro- 
cellulose on a wire mesh, such as is ob- 
tainable in commercial form _)celo- 
glass), even after it has assumed a light 
yellowish color, transmits proportion- 
ately more of the shortest ultra-violet 
solar rays than glass or celluloid in 
thick layers. 

The samples under test, when exposed 
to the radiation from a quartz mercury 
lamp, turned brown in color; also sep- 
arated from the wire mesh. The out- 
standing question is whether it is better 
to have the sunlight pass through the 
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plane glass window and fall directly 
upon the patient or to have diffuse sun- 
light, such as is obtained through the 
cellulose screen. 

Until quartz glass can be produced 
cheaply it appears that the thin film of 
nitrocellulose on a wire mesh is the best 
substitute now available. As already 
stated, the cellulose turns brown on ex- 
posure to the sun, decreasing its trans- 
parency to the short ultra-violet rays. 
Hence, if this type of window is used it 
should be replaced when discolored. 


USE OF BAUME SCALE IN MOLASSES 
ANALYSIS 


During the past few months the bu- 
reau has had a number of requests for 
information in regard to the use of the 
Baumé scale, particularly in connection 
with the sale of molasses and sirups. 
There exists considerable uncertainty in 
the use of Baumé to express density, 
probably because of the large number of 
different scales in use. It has recently 
been suggested that the scale of Bates 
and Bearce as described in Technologic 
Paper No. 115 be accepted in trade trans- 
actions. This scale is based on the best 
scientific data available. This would 
undoubtedly eliminate many of the mis- 
understandings and inaccuracies. It is 
the general practice to determine Baumé 
on molasses at temperatures between 100 
and 140° F. To correct the Baumé 
reading for temperature it has been nec- 
essary to convert the reading to the 
equivalent in Brix, correct the Brix 
value for temperature, and then convert 
the corrected Brix back to the equiva- 
lent in Baumé. To eliminate this round- 
about method of correction, a table of 
temperature corrections for Baumé hy- 
drometers has been calculated. 

The bureau has undertaken to inform 
interested parties in regard to the whole 
question of Baumé determinations, with 
a view to having a standard scale 
adopted and also a standard method of 
making the determination. A series of 
determinations have been made for pur- 
poses of comparison with the results ob- 


tained in the laboratories of a sugar 
company. Other collaborative tests will 
probably be carried out. 


RADIO-FREQUENCY INDUCTANCE 
COILS 


During the past year the bureau has 
carried on an investigation of the radio- 
frequency resistance and other properties 
of various types of coils suitable for use 
in radio receiving sets at broadcast fre- 
quencies. Typical coils were constructed 
at the bureau and were adjusted to have 
the same inductance at a low frequency 
(1 kilocycle). Measurements were made 
of the resistance and inductance at fre- 
quencies covering the broadcast band 
(500 to 1,500 kilocycles). The coils in- 
cluded several types made up of solid 
and litz wire, single and multiple-layer 
coils of several types of winding, single- 
layer coils of various sizes of wire, and 
single-layer coils covered with different 
kinds of insulating binder. The results 
obtained have been summarized by means 
of curves and a paper reporting these 
measurements has been prepared. Its 
publication will be announced in the 
bulletin. 

In order to improve the sharpness of 
resonance of some of the bureau’s stand- 
ard frequency meters (wave meters), 
especially at frequencies above 1,000 
kilocycles, a study is being made of the 
radio-frequency resistance of inductance 
coils used for this purpose. Coils have 
been made of various types of conduc- 
tors, including solid copper wire, copper 


tubing, and litz wire of various sizes, 
and resistance measurements made at 


varying frequencies. It appears from the 
preliminary results that in the design of 
a standard frequency meter no single 
size or type of wire is suitable for all 
inductors, but that in order to obtain 
the best results different kinds of wire 
must be used on the coils for differ- 
ent frequency ranges. 


LAMINATED PHENOLIC INSULATING 
MATERIALS 


In measuring the radio-frequency prop- 
erties of laminated phenolic insulating 
materials (bakelite, etc.), the results of 
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which have been published in Bureau of C211. Gypsum wall board. Price, 5 
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